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of neonatal hypoglycemia
D. R. Harvey, L. V. Cooper, R. F. Fancourt, M. Levene, T. Schoberg
l Introduction
Since the introduction of Dextrostix in 1964 äs a
rapid screening method for blood glucose, it has
been used extensively both for the management of
Diabetes and the detection of neonatal hypoglyc-
emia. There has always been some anxiety about
the accuracy of the Strips in estimating very high
or very low blood sugars [1]. There has also been
anxiety about inter-observer variability and for
this reason, AMES, in 1970, introduced a reflect-
ance meter which measured the color of the strip
electronically. This was shown to be inaccurate at
high levels [3] and was superseded in 1973 by the
Dextrostix-Eyetone meter.
The aim of this study was to assess the accuracy of
the meter compared to a routine laboratory chem-
ical method, and to see whether it provided a more
reliable assessment of blood glucose than judging
the color of the Dextrostix by eye.
The study was done in two parts. In the first, pilot
study the original reflectance meter was used and
because this was subsequently withdrawn from the
market the Dextrostix-Eyetone meter was used for
the second series.
2 Methods
2.1 Series L Pilot Study
Blood samples were obtained from 46 babies.
Dextrostix estimations were performed according
to the manufacturers' instructions, readings were
made by two independent observers and a reading
was taken on the reflectance meter. The blood was
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then deproteinized immediately to prevent further
glycolysis and measured chemically by a glucose-
oxidase method. The mean of the observers'
readings was used in the subsequent calculations.
2.2 Series II
180 cord blood samples were collected, because
we were primarily interested in low levels of blood
glucose, they were allowed to stand at room tempe-
rature for several hours to allow glycolysis to
occur. The study was performed in the säme way
äs the pilot study except that the Dexfrostix-
Eyetone meter was used.
3.1 Results. Series I
The meter showed a marked tendency to over-
estimate the blood glucose, 44/46 samples were
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Fig. 1. Series I. Correlation between meter readings and Fig. 2. Series I. Correlation between observers' Dextrostix
chemical estimation of blood glucose. readings and chemical estimation of blood glucose.
over-estimated indicating a fault in the calibration
of the meter (Fig. 1). Readings obtained by eye
did not show the same tendency; 20/46 were over-
estimated, 26/46 were under-estimated (Fig. 2).
On two samples both the observers and the meter
estimated that the level was above 20 mg/dl, but
the chemical method showed a blood sugar con-
centration below this value.
3.2 Series II
In this series there was a strong correlation be-
tween the true glucose value and the meter readings
(r = 0.8877, p - < 0.00005) with no tendency to-
wards over-estimation (Fig. 3). A simüar correlation
was seen for the observers' reading with the chem-
ical method (r = 0.8533, p = < 0.00005), although
there was a tendency to under-estimate the blood
glucose (Fig. 4). 104 samples were under-estimated,
61 were over-estimated and 15 samples were exactly
the same.
Because our main interest was in the detection of
neonatal hypoglycemia, for which we took the
conventional though not universally accepted figure
of 20 mg/dl, we then looked at the number of false
negatives in each group; that is samples which were
thought by Dextrostix to be above 20 mg/dl but
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Fig. 3. Series II. Correlation between meter readings and
chemical estimation of blood glucose.
which on chemical analysis proved to be lower.
The meter readings gave rise to 7 false negatives,
the observers 12. However the difference between
these is not statistically significant ( 2 = 1.38;
0.3>p>0.2).
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The discrepancy between the dextrostix readings
and the true blood sugar was then investigated. In
the meter group all of the 7 false negatives had
blood glucose levels between 12 and 20 mg/dl.
Thus none of them feil into the profoundly hypo-
glycemic group of less than 10 mg/dl. In the observ-
ers' group, 11 of the 12 false negatives were be-
tween 12 and 20 mg/dl, but one sample was only
7 mg/dl. This was the most disturbing sample in
the whole series since the observers had estimated
the result äs 30 mg/dl and the meter äs 15 mg/dl.
In order to be certain that no sample had a blood
glucose of less than 20 mg/dl it would have been
necessary for the observers to be suspicious of any
estimate below 40 mg/dl by eye or 35 mg/dl on
the meter. This greatly reduces the usefulness of
Dextrostix äs a screening method for hypoglycemia.
82 and 49 samples in the two groups respectively
would have been thought to be hypoglycemic.
4 Discussion
It is obvious in our first s'efries where all but two of
the samples were over-estimated, that the calibra-
tion of the machine was inaccurate; this was shown
also by JUNKER [3]. This weakness was recognised
by the manufacturers who introduced the Eyetone
Meter with a two point calibration. This new meter
is mains-operated instead of using a battery and
therefore can be expected to produce more reliable
results over a period of time. The first series did
not suggest that the meter was better than the eye
at detecting blood sugars below 20 mg/dl. The
groups were too small for statistical analysis.
The second series showed a strong correlation be-
tween the meter readings and the glucose oxidase
method. The calibration difficulty had been over-
come. This has also been shown by the other studies
[4, 5]. Those two studies included very few samples
with low blood sugars äs they were interested in
the use of the meter in diabetic clinics.
CHANTLER in 1967 [2] produced a very encour-
aging report on Dextrostix. They looked only at
the ability of the Strips to detect ä glucose level
below 20 mg/dl. In a series of 380 blood samples
they only had one (0.26%) false negative. This
compares with 3% for meter reading and 6.6% for
observer readings in this article.
Although the meter gave a lower incidence of false
negatives, the difference between the two was not
statistically significant. It would seem therefore
that the meter has little advantage over the dex-
trostix color-scale to be read by eye. There is also
the danger that ward staff will be more inclined
to believe a meter readingjwhereas they may have
a higher index of suspicion about a color which
they have judged by eye.
It is possible to miss a low blood glucose by Using
Dextrostix; a chemical estimation should be ob-
tained if ababy develöps any suspicious Symptoms.
Summary
Dextrostix is now widely used äs a method of screening
for hypoglycemia of the newborn. There has always been
some anxiety about its accuracy for estimating very low
blood sugars; this is important, since,symptomatic hypo-
glycemia of the newborn does not usually occur until the
blood glucose falls below 20 mg/dl. In 1970 areflectance
meter was introduced which would measure the colour of
the strip electrönically. The aim of this study was to assess
the accuracy of the meter and its reliability in estimating
hypoglycemia. The study was continued to investigate a
new model of the reflectance meter which superseded the
original one.
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In the pilot study using the original model, blood samples
were taken from 46 babies. Readings of the Dextrostix
were made by two independent observeis and compared
with a reading taken on the reflectance meter. These
estimations were later compared with blood glucose meas-
ured by the glucose oxidase method. The meter showed a
marked tendency to overestimate the blood glucose: 44
out of 46 samples were overestimated (Fig. l, 2).
In the second series 180 cord blood samples were collected.
Because the Intention was to study very low levels of
blood glucose, the samples were allowed to stand at room
temperature for several hours to allow glycolysis to occur.
Again, readings were taken by two independent observers
and compared with the readings taken on the new Dex-
trostix-Eyetone meter. The blood glucose was measured
on each of the samples. There was a strong correlation
(r = 0.8877, p < 0.00005) between the blood glucose
values and the readings taken from the meter, with no
Keywords: Dextrostix, glucose, hypoglycaemia, newborn.
tendency towards overestimation (Fig. 3). A similar
conrelation (r = 0.8533, p < 0.00005) was seen for the
obsevers' readings and the chemical method, although
there was a tendency to underestimate blood glucose
(Fig. 4). When the meter gave an estimate of more than
20 mg/dl, in no case was the actual blood glucose in the
profoundly hypoglycemic group of less than 10 mg/dl.
When estimated by eye there was one case in which the
blood glucose was only 7 mg/dl but the observer had
estimated the result of 30 mg/dl. In order to avoid any
possibility that a blood glucose was less than 20 mg/dl, it
is necessary to take action on any estimate below 40 mg/dl
on a Dextrostix. Despite this, Dextrostix remains a very
useful method of screening for neonatal hypoglycemia,
whether assessed by eye or with the new Dextrostix-
Eyetone meter. The meter does give better results than
estimating Dextrostix by eye, but the difference was never
statistically significant.
Zusammenfassung
Über den Einsatz von Dextrostix-Stäbchen und eines
Dextrostix-Reflektometers bei der Diagnostik der neona-
talen Hypoglykämie.
Dextrostix-Stäbchen werden heutzutage in großem Stil als
Screening-Methode für die Erkennung der neonatalen
Hypoglykämie eingesetzt. Es hat schon immer Bedenken
gegeben hinsichtlich der Genauigkeit von Dextrostix bei
der Bestimmung von sehr tiefen Blutzuckerwerten. Dies
ist insofern wichtig, als die symptomatische Hypoglykämie
des Neugeborenen normalerweise erst Symptome macht,
wenn der Blutglukosegehalt unter 20 mg% abgesunken ist.
1970 wurde ein Reflektometer eingeführt, der die Farb-
gebung des Stäbchens elektronisch bestimmte. Das Ziel
dieser Studie bestand darin, die Genauigkeit des Reflek-
tometers und seine Zuverlässigkeit hinsichtlich der Er-
kennung einer Hypoglykämie zu prüfen. Weiterhin sollte
ein neues Reflektometer-Modell erprobt werden, das dem
Original-Modell überlegen schien.
In einer ersten Studie wurde das Original-Modell ver-
wendet und Blutproben von 46 Neugeborenen untersucht.
Die Dextrostix-Bestimmungen wurden von zwei unab-
hängigen Beobachtern abgelesen und mit den Reflekto-
meterwerten verglichen. Die so geschätzten Werte wurden
später mit den durch die Glukose-Oxidase-Methode ge-
messenen Blutzuckerwerten verglichen. Der Reflektometer
zeigte eine deutliche Tendenz zur Überschätzung des Blut-
glukosegehaltes: von 46 Blutproben waren 44 zu hoch ge-
schätzt worden (Fig. l, 2).
In einer zweiten Serie wurden 180 Nabelschnurblutproben
gesammelt. Da es in der Studie beabsichtigt war, besonders
tiefe Blutzuckerspiegel zu untersuchen, wurden die Blut-
proben bei Zimmertemperatur für mehrere Stunden ste-
hengelassen, wobei die Zellen weiter glykolysierten. Da-
nach wurden wiederum von zwei unabhängigen Unter-
suchern die Werte bestimmt und mit jenen verglichen, die
mit dem neuen Dextrostix-Eyetone-Meter gewonnen wor-
den waren. In jeder Blutprobe wurde die Blutglukose be-
stimmt. Es fand sich eine gute Korrelation (r = 0.8877,
p < 0.00005) zwischen dem Blutglukosewert „s" und der
Reflektometerablesung, die keine Tendenz zur Über-
bewertung zeigte (Fig. 3). Eine ähnliche Korrelation
(r = 0.8533, p < 0.00005) fand sich für die Werte, die
durch die Ablesung eines Untersuchers und jene, die mit
der chemischen Bestimmungsmethode gewonnen wurden,
wenngleich hier eine Tendenz zur Unterbewertung des
Blutglukosegehaltes nachgewiesen werden konnte (Fig. 4).
Wenn beim Reflektometer ein Schätzwert von mehr als
20 mg/dl auftrat, fand sich in keinem einzigen Fall ein
aktueller Blutglukosegehalt im tief hypoglykämischen
Bereich von weniger als 10 mg/dl. Wurde der Wert mit
dem Auge geschätzt, so gab es einen Fall, bei welchem die
Blutglukose nur 7 mg/dl betrug* während der Beobachter
das Resultat auf 30 mg/dl geschätzt hatte. Um die Mög-
lichkeit zu vermeiden, daß ein Blutglukosespiegel weniger
als 20 mg/dl beträgt, ist es notwendig, bei jeder mit Dex-
trostix erfolgten Schätzung, die unterhalb 40 mg/dl liegt,
aktiv zu werden. Unabhängig davon bleibt die Dextrostix-
Methode eine sehr nützliche Suchmethodik für die neo-
natale Hypoglykämie, gleichgültig ob der Wert mit dem
Auge abgelesen oder mit dem neuen Dextrostix-Eyetone-
Meter bestimmt wird. Der Reflektometer ergibt bessere
Resultate als die Abschätzung mit dem Auge. Die Diffe-
renz war jedoch niemals statistisch signifikant.
Schlüsselwörter: Dextrostix, Glukose, Hypoglykämie, Neugeborenes.
Resume
Utilisation de dextrostix et de metres de refletance dex-
trostix dans le diagnostic de l'hypoglycemie neonatale
Le dextrostix est une m6thode a present largement diffusee
pour examiner Fhypoglycemie des nouveaux-nes. On a
toujours ete inquiet quant a sä precision pour deceler les
taux tres bas de sucre sanguin, ce qui est important puisque
l'hypoglycemie symptomatique du nouveau-ne n'a Heu
generalement que lorsque le glucose sanguin descend au-
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dessous de 20 mg/dl: En 1970, un metre de refletance a
ete introduit pour mesurer electroniquement la couleur
du «strip». Le but de cette etude est de determiner si le
metre est assez precis et sür pour definir l'hypoglycemie.
U6tude a ete aussi poursuivie en vue d'etablir un nouveaü
modele de metre de refletance supervisant celui d'origine.
Dans Tetude pilote utilisant le modele d'origine, des
specimens sanguins avaient ete preleves sur 46 bebes. Les
lectures du dextrostix ont iaites par deux observateurs
independants, puis comparees avec un dechiffrage pris sur
le metre de refletance. Ces estimations ont 6te confrontees
par la suite avec du glucose sanguin evalue par la methode
d'oxydase de glucose. Le metre a montre une tendance
marquee a surevaluer le glucose sanguin: 44 sur 46
specimens ont ete surevalues (Fig. l, 2).
La deuxieme serie d'analyses portait sur 180 specimens
de sang ombilical. L'etude visant a analyser des taux tres
bas de glucose sanguin, les specimens ont ete laisses a la
temperature ambiante pendant plusieurs heures pour
faciliter la glycolyse. De nouveaü, les dechiffrages ont
ete faits par deux observateurs independants et compares
avec ceux effectues sur le nouveaü Dextrostix-Eyetone-
rneter. Le glucose sanguin a ete mesure sur chacun de ces
specimens. On a observe une etroite correlation (r =
0.8877 p < 0.00005) s'est montree entre les lectures des
observateurs et la methode chimique, malgre une certaine
tendance a sousevaluer le glucose sanguin (Fjg. 4). Quand
l'estimation etait faite a vue, on enregistrait un seul oü le
glucose sanguin etait seulement de 7 mg/dl alors que
l'observateur aväit evalue le resültat a 30 mg/dl? Afin
d'empecher qu'un glucose sanguin ne tombe au-dessous
de 20 mg/dl, il est riecessäire d'intervenir des rpbservation
d'une estimation inferieure a 40 mg/dl sur le dextrostix.
En depit de cela, le dextrostix reste une methode tres
utile pour depister une hypoglycemie neonatale que ce
soit a vue ou par le Dextrostix Eyetpne-Meter. Le metre
donne des resultats quit sont meilleurs que l'estimation du
dextrostix a vue, mais la difference etait trop faible pour
affecter les statistiques.
Mots-cles: Dextrostix, glucose, hypoglycemie, nouveau-ne.
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